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Introduction: Fibroadenomas are the most common benign breast tumors in young women. Infarction is rarely
observed in fibroadenomas and when present, it is usually associated with pregnancy or lactation. Infarction can
exceptionally occur as a complication of previous fine-needle aspiration biopsy or during lactation and pregnancy.
Materials and methods: Retrospective review of 650 cases of fibroadenomas diagnosed at our institution during
the 8-years period identified two cases of fibroadenomas with infarction (rate ~0.3%).
Results: Two partially infarcted fibroadenomas were diagnosed on core biopsy and frozen section in an adolescent
girl (13 years old) and in a young woman (25 years old), respectively. No preceding fine-needle aspiration biopsy
was performed in these cases, nor were the patients pregnant or lactating at the time of the diagnosis.
Conclusion: Spontaneous infarction within fibroadenoma is a rare phenomenon in younger patients. The presence
of necrosis on core biopsy or frozen section should be cautiously interpreted and is not a sign of malignancy.
Virtual Slides: The virtual slide(s) for this article can be found here: http://www.diagnosticpathology.diagnomx.eu/
vs/1556060549847356
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Fibroadenomas are the most common benign neoplasms
of the breast usually affecting adolescents and young
women [1,2]. Infarction in benign breast lesions is rare
and may occur in various conditions, including fibro-
adenomas [1,3]. Infarction within a fibroadenoma was
first described by Delarue and Redon in 1949 [4] and
usually affects young women during pregnancy or lacta-
tion, but may occur at any age following fine-needle as-
piration biopsy (FNA) [1,5-8].
Clinically, fibroadenoma typically presents as a palp-
able mass and may occasionally be mistaken for inflam-
matory lesions due to pain and tenderness or for
malignancy due to hardness, fixation to the surrounding
tissue or bloody nipple discharge [2,9,10].
Spontaneous infarction of fibroadenomas not related
to previously mentioned causes occurs exceptionally and* Correspondence: semir.vranic@gmail.com
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[2,7,9,11-14].
Herein, we describe a review of fibroadenomas of the
breast with two new cases of spontaneous infarction, un-
related to any known risk factor.Materials and methods
We did a retrospective search of our database for fibro-
adenomas of the breast that were diagnosed at our depart-
ment during the 8 years period (2005–2012). Two cases of
fibroadenoma with spontaneous infarction were identified.
Paraffin-embedded tissue blocks and hematoxylin and
eosin (H&E) slides were retrieved from the pathology
archive and retrospectively reviewed (F.S. and S.V.).
In a case #1 immunohistochemical staining against estro-
gen receptor (ER, clone: 1D5, Dako, Glostrup, Denmark)
and progesterone receptor (PR, clone: PgR636, DAKO,
Glostrup, Denmark) was performed.
Clinical history was available for both cases along with
radiologic images (ultrasound and magnetic resonance
imaging [MRI]).l Ltd. This is an Open Access article distributed under the terms of the Creative
ommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and
iginal work is properly cited.
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Our search revealed 650 fibroadenomas during the period
2005–2012. Infarcted fibroadenomas were diagnosed in
two patients (rate 0.3%): an adolescent girl (13 years old,
Case #1) and in a young woman (25 years old, Case #2).
Both patients had no previous history of pregnancy, lacta-
tion or previous FNA. No hormonal disturbances were
present in the patients. Postoperative course was unevent-
ful in both patients.
Case 1
A 13-year-old pubertal girl presented with a rapidly grow-
ing, mobile and painful mass in the right breast. Radio-
logic findings (ultrasound and MRI) indicated the
presence of a well-circumscribed tumor of the right breast
consistent with a juvenile fibroadenoma (BI-RADS Cat-
egory 2) (Figure 1A-B).
Radiologist performed a core needle biopsy that
revealed a fibroepithelial lesion exhibiting focal necrosis
but without malignant cells (classified as B3 lesion)
which led to the immediate excision biopsy, performed a
week later (Figure 2A).
Grossly, the tumor was an encapsulated, soft yellow,
measuring 40×35×25 mm with foci of hemorrhage and
necrosis. The entire tumor was submitted for micro-
scopic evaluation. Microscopic findings were consistent
with partially infarcted benign fibroadenoma with focal
increased stromal cellularity resembling that of benign
phyllodes tumor (Figure 2B-C). Squamous metaplasia,
observed in close proximity to the necrotic foci, was
present and was reminiscent of the so-called necrotizing
syringometaplasia in the skin or necrotizing sialometaplasia
in salivary glands (Figure 2D).
In Case #1, both epithelial and stromal cells were focally
positive for estrogen receptor (ER) and progesterone re-
ceptor (PR) (~20% of the cells with weak to moderate nu-
clear intensity).Figure 1 Ultrasound examination (A) and MRI (B) of the breast (Case
40 mm.Case 2
A 25-year-old gravida 0, para 0 woman presented to a
breast radiologist with a short history of a rapidly growing
palpable and painful tumor in the left breast. Clinical and
radiologic findings (ultrasound) were suggestive of juvenile
fibroadenoma or intraductal papilloma (BI-RADS Category
2) and the patient was referred to the breast surgeon. The
excision biopsy was performed and intraoperative frozen
section consultation was obtained which read as a benign
fibroepithelial tumor with focal intratumoral hemorrhage
without signs of malignancy.
Gross examination revealed a nodular, circumscribed
tumor, measuring 25×20×17 mm that was soft, yellow
with peripheral areas of hemorrhage. The entire tumor
was submitted for histopathologic evaluation which
revealed juvenile (cellular) fibroadenoma with foci of
hemorrhage and necrosis (Figure 3A-B). No evidence of
malignancy was found.
Discussion
Fibroadenomas are the most common benign tumors of
the breast that usually affect premenopausal women but
may occur at any age. Diagnosis of fibroadenoma rarely
poses a diagnostic dilemma, even on core biopsy, FNA
or frozen section. We presented here two rapidly grow-
ing infarcted fibroadenomas that were causing pain. In-
farction within fibroadenoma is a very rare event and
the frequency of infarction in our study is in line with a
study of Haagensen [15] who found only five infarcted
cases among 1,000 reviewed breast fibroadenomas (rate:
0.5%). Another two studies based on the series of fibro-
adenomas in West African women revealed a slightly
higher incidence of spontaneous infarction (0.9%) [16,17].
The highest frequency (3.6%) was reported in a recent
study of Al-Atrooshi [18].
The presence of infarction and necrosis are usually wor-
risome signs in breast pathology although spontaneous#1) revealed a circumscribed, hypoechoic mass, measuring
Figure 2 (A): Hematoxylin & Eosin (H&E) slide of a core biopsy showing a classical fibroadenoma with an area of necrosis (arrow) (5x);
(B): An excision biopsy revealing a fibroadenoma with a focal morphologic features of benign phyllodes tumor (H&E, 10x); (C): A zone
of necrosis (H&E, 10x); (D): Squamous metaplasia, observed in close proximity of necrotic foci, reminiscent of the so-called necrotizing
syringometaplasia in the skin or necrotizing sialometaplasia in salivary glands (H&E, 10x).
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including fibroadenoma, phyllodes tumor, lactating aden-
oma, and intraductal papilloma [3,19-23]. Spontaneous in-
fraction in fibroadenomas is a rare phenomenon and
usually associated with pregnancy, lactation or a recent
FNA [5-7]. Exceptionally, spontaneous infarction may
affect multiple fibroadenomas in the same patient [24]. In-
farction may also be associated with the use of oral
contraceptives [25]. Rarely, it can be seen in young
patients without any associated risk factors, as illustrated
in our two cases. The cause and mechanism of infarction
are largely unknown. One of the possible explanations is
that infarction represents a spectrum of regressive changesFigure 3 (A): A classical cellular (juvenile) fibroadenoma (H&E, 10x); (Bthat also may include calcification and hyalinization, both
of which are much more commonly seen in fibroadenomas
[26]. Newman et al. [27] also found thrombo-oclussive vas-
cular changes as a possible cause of infarction within
fibroadenomas.
In our first case, a focus of necrosis was seen on core
biopsy which prompted excision biopsy while in the sec-
ond case clinical suspicion for malignancy prompted an
intra-operative frozen section consultation which also
revealed the presence of intratumoral hemorrhage and
necrosis. A meticulous histopathologic evaluation of the
entire tumors, however, revealed no signs of malignancy
despite the presence of necrosis. Of note, case #1 also): An area with hemorrhage and necrosis (H&E, 5x).
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called necrotizing syringometaplasia in the skin or
sialometaplasia in salivary glands. This phenomenon has
already been described in infarcted breast fibroadenomas
[28] and can also be seen in other benign breast lesions
in a close proximity to the area of infarction (e.g. intraductal
papilloma, [20]).
Fibroadenomas, particularly in older women, may be
affected by various proliferative changes including malig-
nant epithelial lesions [29,30]. The most frequent are in
situ carcinomas (both ductal and lobular), and their in-
vasive counterparts [30-32]. Exceptionally, sarcomas may
also develop within fibroadenomas (e.g. angiosarcoma,
osteosarcoma) [33,34]. Little is known about the molecu-
lar mechanisms that drive the development and prog-
ression of malignant tumors within fibroadenomas.
Comparative studies that analyzed various molecular
markers in fibroadenomas and breast carcinomas failed
however to identify the potential drivers [35,36]. However,
a clonality study of Kuijper et al. [37] indicated that fibro-
adenomas possessed a potential to progress in an epithe-
lial direction (carcinoma) or in a stromal direction
(phyllodes tumor).
We conclude that partial spontaneous infarction is a
rare event in breast fibroadenomas and may not be
associated with any known risk factor. The presence of
necrosis on core biopsy or intra-operative frozen section
should be cautiously interpreted and is not itself a sign
of malignancy.Consent
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